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(54) CURABLE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a curable 
composition, capable of providing a cured product having 
improved weather-resistant adhesion to various glasses 
and having high mechanical characteristics (hardness), 
by making the composition include a saturated 
hydrocarbon-based polymer having reactive silicon 
groups and a specify compound therein. 
SOLUTION: This composition contains (A) a saturated 
hydrocarbon-based polymer, capable of providing a 
cured product having 2-6kg/cm2 value of tensile stress 
at 50% elongation and having silicon-containing groups, 
having hydroxyl group or a hydrolyzable group bound to 
silicon group (e.g. an alkoxy group) and cross-linkable by 
forming a siloxane bond and represented by the formula 
[R1 and R2 are each a 1-20C alkyl, etc.; X is the 
hydroxyl group or the hydrolyzabl group; (a) is 0, 1 , 2 or 
3; (b) is 0, 1 or 2; (m) is 0 or 1-19:] (e.g. polyisobutylene) 
and (B) a photopolymerizable substance having 4 or 
more functional groups polymerizable by irradiation of 

light [e.g. (meth)acryloyl groups] in one molecule [e.g. pentaerythritol tetra(meth)acrylate]. The 
component B is preferably contained in an amount of 0.1-20pts.wt. based on 100pts.wt. 
component A having 7,000-1 5,000 molecular weight. 
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CLAIMS 



(ClaimCs)) 

[Claim 1] (A) a hardened material — 50 — % — tensile stress — a value — two - six — kgf/cm 
— two — it is — sScon — an atom — having joined together — a hydroxy! group — or — 
hydrolysis — a sex — a machi ne — having — a seoxane — a s sociation — forming — things — 
constructing a bridge — obtaining — sScon — content — a raofcal — at least — one — a 
piece — having — saturated hydrocarbon — a system — a polymer — ( — 8 — ) — Bght — an 
exposure — a polymerization — carrying out — obtaining — a functional group — one — a 
molecule — inside — four — more than — having — photepcJymerization — a sex — the 
matter — containing — things — the description — ** — carrying out — hardenabSty — a 
constituent . 

(Ctasn 2] The sificon content radical which can construct a bridge by having the hydroxy! group 
or hydrolysis nature machine combined with the silic on atom, and forrrang sBoxane association is 
■ (1) and [Formula U 




<1> 



(R1 and R2 are the Tori ORGANO sabxy radicals shown by the aBtyt group of carbon numbers 1- 
20, the aryt group of carbon numbers 6-20, the aretcyt radical of carbon numbers 7-20. or (FY) 
3SiO- (R' is the permutation or the unsubstituted hydrocarbon group of carbon numbers 1-20 
independently, respectively) independently among a formula, respectively J Moreover. X is a 
hydroxy) group or a hydrolysis nature machine independently, respectively. Furthermore, a is 0. 1 . 
2. or 3. b is 0. 1. or 2 and a and b are not simultaneously set to 0. moreover, m — the integer of 
0. or 1-19 — it is — the hardenabifity constituent according to claim 1 which is the radical 
expressed. 

[Claim 3] The hardenabftty constituent eccoroSng to claim 2 characterized by X being an aDioxy 
group. 

[Claim 4] The hardenability constituent according to claim 1 characterized by the number 
average molecular weight of a saturated hydrocarbon system polymer being 7000-15000. 
[Claim 5] The hardenability constituent according to claim I characterized by the number 
average molecular weight per [ which can construct a bridge by having the hydroxy) group or 
hydrolysis nature machine combined with the sificon atom, and forming siloxanc association } 
silicon content radical being 4000-7000. 

[Claim 6] The hardenabiiity constituent according to claim I which is the polymer characterized 
by the total amount of the repeat unit to which a saturated hydrocarbon system polymer 
originates in an isobutylene having 50% of the weight or more. 

[Claim 7] The hardenabiiity constituent according to claim 1 with which the photoporymerization 
nature matter is characterized by being a cry late or methacrytate. 

[Claim 8] (A) The hardenability constituent according to claim 1 characterized by containing 0.1 
- 20 weight section for the (B) component to the component 100 weight section. 
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(Ctaan 9] The sealing material 
harde nab i lit y constituent of a 
[Claim 10] The 
the hardenabiEty constituent of a 



constituent for multiple glass characterized by containing the 
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DETAILED DESCRIPTION 



(Detaeed D escr i p tion of the hvenuon] 
[0001] 

[industrial Application] This invention relates to the hardenabXty constituent with which a useful 
weathering adhesive property and a useful ha rdened material degree of hardness have been 
improved by a seafing material or adhesives for the object for multiple glass, and a building etc 
[0002] 

[Description of the Prior Art] ft b known that the saturated- hydrocarbon system polymer which 
has the hydroxy! group or the hydrolysis nature machine combined with the sificon atom, and has 
at least one silicon content radical (henceforth 'a reactant silicon racScaO which can construct 
a bridge by forming sDoxane association has the interesting property in _ which to construct a 
bridge by formation of sBoxane association accompanied by the hydrolysis reaction of a reactant 
silicon radical etc, and a r ub ber E k e ha r d ened material is obtained with hygroscopic moisture 
etc. also in a room temperature. For this reason, it is effective if it uses for the seafing material 
for multiple glass, a structural elastic seafing compound etc 

[0003] On the other hand, although especially the sealing material that uses for the 
c ir cum ference of glass, such as a sealing material for multiple glass, was asked for excelling in a 
weathering adhesive property, when the saturated hydrocarbon system polymer containing the 
reactant silicon radical of point ** was used, the weathering adhesive property was a fittle 
inadequate. Recently, many ediathermic high heat reflective glass was used, and there was a 
problem that the weathering adhesive property over this heat reflective glass was especially 
inadequate. 

[0004] Moreover, it was required to have the high modulus and high degree of hardness 
supporting the self— weight of glass in the seafing material for multiple glass unfike the structural 
seaSng material which needs a low modulus and high elongation, and when the saturated 
hydrocarbon system polymer containing the reactant silicon radical of point ** was used, there 
was a problem that a mechanical characteristic (degree of hardness) was inadequate. 
[0005] 

[Problem(s) to be Solved by the Invention] This rrvention aims at raising the mechanical 
characteristic (degree of hardness) of a hardened material while it improves the weathering 
adhesive property over the various glass of the hardenabifity constituent which uses as a 
principal component the saturated hydrocarbon system polymer which has a reactant silicon 
radical. 
[0006] 

[Means for Solving the Problem] this invention person etc. improves the weathering adhesive 
property over various adherends. further, by finding out that hardened material physical 
properties (degree of hardness etc.) can be raised, solved said problem and completed this 
invention without doing adverse effects, such as towering of the hardenabifity of this constituent, 
by adding a specific compound to this polymer, as a result of inquiring wholeheartedly, in order to 
solve such a problem. 

[0007] Namely, the saturated hydrocarbon system polymer with which, as for this invention, the 
value of 50% tensile stress of the (A) hardened material has at least one reactant silicon radical 



out a polyrnerization by the exposure of fight four or more in 1 molecule As opposed to the 
saturated hydrocarbon system polymer 100 weight section which contains at least one reactant 
sScon radfcaf especalV in the molecule whose value of 50% tens9e stress of the (A) hardened 
material b 2 - 6 kgf/cm2 and whose rnofecubr weight b 7000-15.000 (B) It b related with the 
hardenabSty CwiAtttuent with which the weatherwig adhesive property characterized by 
eontainaTg the acrytate or the rrtethacrytate 0.1 - 20 weight sections which have the functional 
group which can carry out a polymerization by the ex posu r e of fight four or more in I molecule 



invention b explained in detail. The saturated 
reactant sificon radical used for thb invention b a 




■ (1) and [0009]. 
[Formula 2j 

^f^-S^X. CD 



polypropylene, a potytsobutylene, hydrogenatjon 
etc are raised As a reactant silicon radical, it c 



[0010] (Rl and R2 are the Tori ORGANO sioxy radicals shown by the a*yt group of carbon 
numbers 1-20. the aryl group of carbon numbers 6-20. the araJcy! radfcaJ of carbon numbers 7- 
20. or (FT) 3SrC— (R' b the permutation or the unsubstituted hydrocarbon group of carbon 
numbers 1 — 20 ndepcndently. respectively) ndependenuy among a formula, respectively.) 
Moreover. X b a hydroxy! group or a hydrolysis nature machane mdcpendentfy, respectively. 
Furthermore, a b 0. 1. 2. or 3, b b 0. 1. or 2 and a and b are not simultaneously set to 0. 
moreover, m — the integer of 0. or 1-19 — it b — the radical expressed b raised. 
[001 1] As a hydrofysb nature m a chine, the radical currently generally [ a hydrogen atom, an 
afcoxy group, an acytoxy radical, a KETOK1SH1 mate radical, the amino group, an amide group, an 
amino oxy-rarJcat, a suffhydryt group, an afcenytoxy radical, etc ] used for example b raised. 
Among these, although an afcVoxy group, an amide group, and an amino oxy radical are desirable, 
the point of hydrolysis nature being mild and being easy to deal with it to especially an afttoxy 
group b desirable. 

[0012] A hydrolysis nature machine and a hydroxy! group can be combined with one slicon atom 
in the 1-3 range, and (e' sigma b) has 1-5 desirable range. When a 
a hydroxy! group join together in [ two or more ] a reactant sScon 
and may differ. Although the sificon atom which forms a reactant 
pieces, in the case of the silicon atom connected by sHoxane 
they are 20 or less pieces. Especially, it b a general formula (2). 



they may be the same 
radical b one or more 
etc.. it b desirable that 



[Formula 3] 
-4-X. <*> 

[0014] Since the reactant silicon radical expressed with (the inside of a formula, and R2. X and a 
are the same as the above) b easy to receive, it is desirable. The reactant silicon radical in 
saturated hydrocarbon system polymer 1 molecule is one or more pieces, and it b desirable that 
there are 1.1-5 pieces, ff the number of the reactant siBcon radicals contained in a molecule 
becomes less than one piece, hardenabHity becomes inadequate and good rubber elasticity may 
not no longer be obtained 
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[0015] A reactant silicon radical may be in the end or the interior of a saturated hydrocarbon 
system polymer chain, and may be in both. Since the effective network chain density of the 
saturated hydrocarbon system polymer component contained in the hardened material formed 
eventually increases especially when a reactant silicon radical b in a molecule end. it is desirable 
from points. I3te the rubber-ISte hardened material of high elongation becomes b easy to be 
obtained with high intensity. 

[0016] moreover, the saturated hydrocarbon system polymer which has these reactivity silicon 
radical b independent — or two or more sorts can be used together. The polymer which makes 
the frame of a saturated hydrocarbon system polymer which has the reactant silicon radical 
used for thb invention (1) [ whether it carries out a polymerization, using the olennic compound 
of the carbon numbers 1-6, such as ethylene, a propylene. 1-butene. and an isobutylene. as the 
main monomer, and ] (2) Although it can obtain by the approach of hydrogens ting after carrying 
out homopotym eri zation of the diene series, such as a butadiene and an boprene. or carrying out 
copofymerization of the above-mentioned olefmic compound Since an isobutylene system 
polymer and a hydrogenation poly-butadiene system polymer tend to introduce a functional 
group into an end. and tend to control molecular weight and can make [ many ] the number of 
end functional groups, they are desirable. 

[0017] the monomelic unit in which all the monomeric units may be formed in from the 
isobutylene unH. and an isobutylene system polymer has an isobutylene and copotymeric — an 
isobutylene system polymerization — the inside of the body is desirable and you may contain in 
10% or less of range preferably especially 30% or less still more preferably 50% or less (below the 
same% of the weight). As such a monomer component the olefin of carbon numbers 4-12. vinyl 
ether, an aromatic series vinyl compound vinylsHane. and arytsilane are raised, for example. As 
such a copolymer component, for example 1-butene. 2-butene. A 2- ME CHI RU 1-butene, a 3- 
MECHIRU 1-butene. e pentene. a 4-MECHIRU 1-pentene. A hexene. a vinyl eye lone x en e. the 
methyl vinyl ether, ethyl vinyl ether, bobutyl vinyl ether, styrene. alpha-methyl styrene, dimethyl 
styrene. Monochlorostyrene. dichloro styrene. beta-pinene. an indene. vinyl trichlorosilane. Vinyl 
methyl dichlorosilane, vinyl dimethyl chlorosilicane. vinyldanethybnethoxysilane. A vinyl trimethyl 
silane, divinyl dichlorosilane. divinyl dimethoxysilane. Divinyl drnethybitane. 1. the 3-drvinyls 1,1, 
and 3. 3-tetramethyl dbiloxane. TO RIB I nil methylsilane, a tetravinyl silane. allyttrichlorosilane. 
ADyl compound methyl dkhlorosilane. aDyl compound dimethyl chlorosilicane. ally! compound 
dimethyl methoxysilane, An alryt compound trimethyl silane. diary! dichlorosilane. diary! 
dimethoxysilane. diary) dvnethylsilane. gamma-methacryloyt oxypropyi tranethoxy silane. gamma- 
methacrytoyl oxypropyi methyl dimethoxysilane. etc. are raised. 

[0018] Moreover, as an isobutylene and a monomer which has cooolymeric, if vinyl si lane and 
arytsilane are used the radbal which a silicon content increases and can act as a silane coupling 
agent wiO increase, and the adhesive property of the constituent obtained will improve. Other 
monomeric units may be made to contain besides the monomeric unit used as a principal 
component fike the case of the above-mentioned isobutylene system polymer in a hydrogenation 
poly-butadiene system polymer or other saturated hydrocarbon system polymers. 
[0019] moreover, a monomeric unit by which double association after a polymerization like 
polyene compounds, such as a butadiene and an boprene. remains in the saturated hydrocarbon 
system polymer which has the reactant silicon radical used for thb invention in the range in 
which the object of thb invention is attained — small quantity — you may make it contain in 1% 
or less of range 5 more% or less 10% or less especially preferably Preferably, as for the number 
average molecular weight of an isobutylene system polymer or a hydrogenation poly-butadiene 
system polymer, it b desirable a saturated hydrocarbon system polymer and that it is 7.000 to 
about 15.000. and its about 8.000 to 12000 Bquefled thing which b, carries out and has a fluidity 
is especially desirable from points, such as handling and a cone. 

[0020] Moreover, an isobutylene system polymer or a hydrogenation poly-butadiene system 
polymer has a saturated hydrocarbon system polymer and the preferably desirable thing which 
has the ratio (Mn/Fn) of the number (Fn) of the number average molecular weight per reactant 
silicon radical, i.e.. number average molecular weight (Mn). and the reactant silicon radicals per 
molecule within the limits of 4000-7000. It b because the value of 50% tensile stress of the 



hardened material of a base polymer b determined by the number average molecular weight per 
reactant silicon radical. Le.. the molecular weight between the points constructing a bridge. When 
the number average molecular weight per reactant silicon radical is larger than 7000. the value of 
tensile stress may not become two or more 2 kgf/cm 50%. and when the number average 
molecular weight per reactant sificon radical b less than 4000. the value of tensile stress may 
not become two or less 6 kgf/cm 50%. 

[0021] The process of the saturated hydrocarbon system polymer which has a reactant silicon 
radical next b expiawied. the end organic— functions mold obtested by the polymenzation method 
(cationic polymerization method using the specific compound combining and [ which b called 
iniphor ] and a chain transfer agent) the isobutylene system polymer which has a reactant sificon 
radical at the chain end among the isobutylene system polymers which have a reactant silicon 
radical b called iniphor method — it can manufacture preferably using all end organic-functions 
mold isobutylene system polymers. For example, the general formula after obtaining the 
poryisobutylene which has a partial saturation radical at the end by the partial saturation radical 
installation reaction to a polymer which b indicated by the dehydrohalogenation reaction and 
JP.63- 105005 A of this polymer etc [0022] 
[Formula 4] 



[0023] ( — Rl. R2. X. a. and b are the same as the above among a formula.) — the hydros Bane 
compound (this compound is a compound which the hydrogen atom combined with the radical 
expressed with a general formula (D.) expressed — desirable — general formula [0024] 
[Formula 5] 

H-S-X. 

[0025] ( — R2. X. and a are the same as the above among a formula.) — the approach of 
introducing a reactant silicon radical into a polymer b raised by carrying out the addition 
reaction called a hydrosilytation reaction using a platinum catalyst in the hydro silane compound 
expressed. As a hydrosilanc compound, for example Trichlorosilane. methyl dichlorosilane. The 
halogcnation silane s like dimethyl chlorosilicane and phenyl dichlorosilane; Trimethoxy silane. 
Triethoxysilane. methyldiethoxy silane. methyl dimethoxysilane. The alkoxysilane like phenyl 
dimethoxysilane: A methyl diacetoxy silane. The acyloxy silane s like a phenyl dbcetoxy silane: 
although the KETOK1SH1 mate silanes fike bis(dWnethyl KET0KISH1 mate) methybilane and bis 
(eye lone xyl KETOK1SH1 mate) methylsilane are raised, it is not limited to these. Especially among 
these, halogenaudn silanes and alkoxysilane are desirable. 

[0026] Such a marnifacturing method b indicated by each description of JP.4-69659.B. JP.7- 
108928.B. JP.63-254149.A. JP.64-22904A and the patent official report No. 2539445 etc. 
Moreover, the isobutylene system polymer which has a reactant silicon radical inside a chain is 
manufactured by making the vinybsane and arytsilane which have a reactant sificon radical add 
and co polymerize in the monomer which makes an isobutylene a subject 

[0027] Furthermore, after making the vinyls i lane and arytsilane etc which have a reactant silicon 
radical in addition to the isobutylene monomer which is a principal co mponent copolymerize on 
the occasion of the polyrnerization at the time of manufacturing the isobutylene system polymer 
which has a reactant silicon radical at the chain end the isobutylene system polymer which has 
a reactant silicon radical inside an end and a chain b manufactured by introducing a reactant 



[0028] As the vinyl silane which has a reactant silicon radical, and arytsilane For example, vinyl 
trichlorosilane. vinyl methyl dichlorosilane. Vinyl dimethyl chlorosilicane. 

vinyldimethylmethoxysilane. drvinyl dichlorosilane. Divinyl dimethoxysilane. allyttrichlorosilane. a fry! 
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compound methy4 <fichioros2ane. ADyl compound dimethyl chtorossacane, aDyl compound dimethyl 
methoxysaane. dbryl dac M oresflana. dbryl dmethoxysitane. garTWTia— methacryloyl oxypropyl 
tnmethoxy$3ane. pn w methacrytoyl oxypropyl methyl dimethoxysilane. etc are raised 
[0029] Said hydrogenation pcly-butaoScne system polymer b the hydroxy! croup of »n end 
hydroxy hydrogenation poly-butadiene system polymer first, for example. - It b general formula 
after making it oxy-metaJ radicals, such as ONa and -O.K.. (3>CH2=CH-R3-Y. (3) 
(For the irtside of a formula, and Y. halogen atoms, such as a chlorine atom and an kx£ne atom, 
and R3 are -R4-. -R4-OCO-. or -R4-CO- (R4 b the divalent hydrocarbon croup of carbon 
numbers 1 -20).) an atfcytene croup, a cycto a&yiene group, an erylene radical, and an araDcytene 
group — being desirable — by the divalent organic radical shown - CH2- and -R" — the 
divalent radical chosen from -C6H5-CH2- CR" is the hydrocarbon croup of carbon numbers 1- 
10) — especiaDy — being desSrablo — the hydrocenation pory-butadiene system polymer which 
has an end olefin radical is manufactured by making the organic haJogenated compound shown 
react. 

[0030] The epproach to which it b made to react with alkali hydroxides, such as Na. metal 
a!koxide:NaOH Eke metal rrydride*laOCH3 Eke aDu^-metafcNaH Bte K. and KOK etc as an 
approach of making the end hydroxy! group of an end hydroxy hydrocenation pory-butadiene 
system polymer an oxy— metal radical b raised Although an end olefin hydrocenation pory- 
butadiene system polymer with the almost same molecular weight as the end hydroxy 
hydrogenatjon pory-butadiene system polymer used as a start raw material b obtained by said 
approach Before making the organic halogenated compound of a general formula (3) react to 
obtain the polymer of the amount of macromdecules more, a methylene chloride, bbtchloro 
methyl) benzene, the bis(chloro methyO ether, etc solve. If it b made to react with the organic 
halogenated compound which molecular weight can be increased if it b made to react with the 
multiple - valued organic halogenated compound which contains two or more halogens in 1 
molecule, and b shown by the general formula (3) after that ft can deal in the hydrogenation 
pory-butadiene system polymer which b the amount of giant molecules more, and has an olefin 
radical at the end. 

[0031] As an example of the organic halogenated compound shown by said general formula (3). 
although an aOyi chloride, an aDyl compound star's picture, vinyl (chloro methyl) benzene, aflyl 
compound (chloro methyl) benzene. aDyl compound CbromomethyO benzene, the aOyl compound 
(chloro methyl) ether. aDyi compound (chloro methoxy) benzene, l-butenyl (chloro methyO ether. 
1-hexenyl (chloro methoxy) benzene, aflytoxy (chloro methyl) benzene, etc are raised, for 
example, it b not limited to them Among these, an aDyl chloride b cheap, and since it moreover 
reacts easily, it b desirable. 

[0032] Installation of the reactant sificon radical to said end olefin hydrocenation pory-butadiene 
system polymer is manufactured by carrying out an addition reaction using a platinum system 
catalyst in a hydrosSano compound Ske the case of the bobutyiene system polymer which has a 
reactant silicon radical at the chain end As for the saturated hydrocarbon system polymer which 
has at least one reactant si&con radical which b the (A) compone n t of thb invention, it b 
important that the value of 50% tensile stress of a hardened material which stiffened the polymer 
b 2 - 6 kgf/cm2. Here, the 50% tensile stress of a hardened material b as follows. 
[0033] namely, the saturated hydrocarbon system polymer 100 section (the same the weight 
section and the following) which has at least one reactant silicon radical — receiving — the 
water 1 section, the octvtic acid tin 3 section, and a bury! amine — 0.75 »»*»»». it slushes into 
shuttering with a thickness of 3mm. after often mixing and carrying out degassing. It b 
recuperated for four days at SO more degrees C for three days by 23 degrees C in thb thing, and 
the hardened material sheet of about 3mm thickness b obtained. From thb sheet, the No. 3 
dumbbell based on JIS-K6301 is pierced, and a tensile test b performed (tension rate 500 
mm/mm). The tensile strength to 50% ductility in thb case b denned as tensile stress 50V 
[0034] fart thb invention, the value of the above-mentioned 50% tensile stress uses only the thing 
of 2 - 6 kgf/cm2 as a saturated hydrocarbon system polymer (A) among the saturated 
hydrocarbon system polymers which have at least one reactant silicon radical. When a degree of 
hardness may become inadequate when the values of 50% tensile stress are less than two 2 



kgf/em. end 




arkabfy. I 



6 kcf/cm2. ** of the r 

hydrocarbon system polymer which has a reactant sSc o n radical as 
contain substantbOy the unsaturated bond which b not a ring in a 
sis of a co nv en tional rubber system 

ba 

. arty are i 

and it becomes the low hardened material of moisture cutoff nature while it has t 
abiEty which was excellent to various rrencrab base materials, such as glass and aluminum. 
Furthermore, in thb invention, in order that the value of tens3o stress may use the polyme r of 2 
- 6 kgf/cm2 50%, it becomes the ha r dened material which are a high modulus and a high degree 
of hardness, and has fl exib le rubber elasticity. 

[0038] 10% or more of the content of the saturated hydrocarbon system polymer which has a 
r e ac tan t sBco n radi ca l in the ha s denabSty constituent of thb invention b desirable, b more 
desarable. and b desarable. ( especially 30% or more of ] [ 20% or more of ] In the hardenabSty 
constituent of thb invention, while r aisin g a hardened material degree of hardness further, in 
order to rabe a weathering adhesive property, the photocwrymerization nature matter b used as 
a OB) component. By irradiating fight, thb photop o lym enzat ion nature matter b a compound 
which has the partial saturation radical which causes a polymerization reaction, when the double 
bond of trm emolecubn b activated. Various things, such as a constituent containing an organic 
monom er . oKgomcr. resin, or these, are k n own by thb kind of matter, and the matter of 
commercial a rbi tra tion can be used in thb invention. (A) When the photopofymerization nature 
matter b added as a 03) component for a component, it b thought that the (B) c o mponent acts 
as a weathering adhesive property amelioration agent of the (A) component by the exposure of 
fight since a hard coat can be formed in respect of adhesion with adhcrends. such as glass. 
Ho w e v er , early bond s t r ength does not fall. 

[0037] In the mc«ofunctional case in which only the one number of the sensitization radicab 
(partial saturation radical) of the above and the photopcJymerization nature matter b. a Enear 
polymer b formed according to photopofymerization. How e v er , since the polymer molecule of the 
network structure b formed since photopolymenzation and optical bridge formation take place 
simultaneously in the case of the polyfunction* I photoporymerization nature matter which has 
two or more sensitization radicab (partial saturation radical), and a hard coat can be formed 
acc ordin g to an adhesion interface, a weathering adhesive property and a mechanical 
characteristic (degree of hardness) are improved. The ■nprovement effect of a weathenng 
adhesive prop er ty and a mechanical characteristic b so large that it has many sensitization 
radicab (partial saturation radical) of the photopoiymerization nature matter, in order to improve 
these properties notably, the number of functional groups has four or more d esi r a ble pieces, and 
its five or more pieces are still more desirable. 

[0038] As an example of representation of the photopofymerization nature partial saturation 
radical contained in thb photoporymerization nature matter, although a vinyl group, an aOyl group, 
a vinyl ether radical, a vinyl thioether radical, the vinyl amino group, an acetylene nature partial 
saturation radical, an acrytoyl radical, a methacryloyl radical a styryl radical, a cinnamoyt radical, 
etc can be mentioned, the acrybte which makes an acrytoyl radical or a methacryloyl radical a 
sensitization radical also in these (meta) b more desirable from the reason of optical initiation 
effectiveness being easy to come to hand highly. In a ddition, in thb description, acrybte (meta) 
names acrybte and methacrybte genericaOy. 

[0039] The number of functional groups b the monomer which has acrylic or four or more 
methacrync system partial saturation radicab. oligomer, or such mixture as four or more acrybte 
(meta), and can mention pentacrythritoi tetrapod (meta) acrybte. dbenUerythritol PENT A hex a 
(meta) acrybte, etc as an example of a monomer. Moreover, as an example of oligomer, with a 
molecular weight L such as polyethylene GURIKORuVJI (meta) acrybte and polypropylene 
GUR1KORUJJ (meta) acrybte. ] of 10000 or less oligo ester can be mentioned. 
[0040] Hardened material physical properties, such as a degree of hardness of a hardenabiTtty 
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constituent, and the weathering adhesive property which come to contain the saturated 
hydrocarbon system polymer with which it has a reactant silicon radical when the number of said 
functional groups uses four or more photopoiymerization nature matter for the constituent of 
this invention are improvable. Although the loadings of the photoporymerization nature matter 
have the 0.1 - 20 desirable section to the (A) component 100 section, its 1 - 10 section b still 
more desirable, and especiaDy its thing to do for 2-5 section combination b desirable. When 
loadings are the less than 0.1 sections, the improvement effect of hardened material physical 
properties such as a degree of hardness, and a weathering adhesive property b not sometimes 
enough and the 20 sections are surpassed, the storage stability of this hardenability constituent 
may fall. 

[0041] Various additives are added by the hardenability constituent of thb invention if needed. 
As an example of such an additive, the physical-properties regulator which adjusts the tractive 
characteristics of the curing catalyst which promotes a silanol condensation reaction, and the 
hardened material to generate, a pbsticizer, a bulking agent, an adhesive improver, an 
antioxidant, radical inhibitor, an ultraviolet ray absorbent, a metal deactivator, anti-ozonant, light 
stabilizer, the Lynn system peroxide decomposition agent, lubricant, a pigment, a foaming agent, 
etc. are raised, for example. 

[0042] The example of such an additive is indicated by each description of JP.4-69659B. JP.7- 
108928.B. JP.63-254149A and JP.64-22904.A etc When it uses for various glass, such as 
general-purpose inorganic glass (float glass), a remarkable weathering adhesive property 
improvement effect b shown, but the hardenability constituent of thb invention has especially 
the remarkable effectiveness of improving a weathering adhesive property, when it is used as a 
sea bag material constituent for heat reflective glass. 

[0043] The above-mentioned heat reflective glass shows glass equipped with the optical function 
of reflecting or absorbing the fight of specific wavelength by covering a metal membrane, the 
metal nitride film, the metal lie- oxide film. etc. on a gbss front face. The effectiveness of the 
photoporymerization nature matter of this invention b similarly accepted, when the various 
above-mentioned additives ere added. That is. when the hardenability constituent of thb 
invention b used for scaling materials for direct grading, such as a sealing material for multiple 
gbss, a sealing material for speed signal generator methods of construction, and an automobile, 
these sealing materials' mechanical characteristic and weathering adhesive properties (degree of 
hardness etc.) can be improved by addition of this photopofymerization nature matter. 
[0044] 

[Example] Although an example and the example of a comparison explain this invention 

concretely below, thb invention b not limited to thb. 

[0045] 

[The example 1 of manufacture] After acting the nitrogen purge of the inside of installation and a 
container to a 500ml proof-pressure gbss container as a three-way cock, ethyicyclohexane 
(what was dried by leaving 1 or more night with molecular- sieves 3A) 54ml and toluene (what 
was dried by leaving 1 or more night with molecular-sieves 3 A) 126ml. and p-DCC( following 
compound) 0.76g (3.28mmol) were added to it in the container using the syringe. 
[0046] 
[Formula 6] 

Me Ue 

[0047] Next, proof-pressure glass liquefied gas extraction tubing with a needle valve with which 
close is was connected to the three-way cock, and after bobutyiene monomer 56ml attached 
the polymerization container all over -70- degree C dry ice / ethane! bus and cooled, it made the 
inside of a container reduced pressure using the vacuum pump. After opening the needle valve 
and introducing an bobutyiene monomer in a polymerization container from liquefied gas 
extraction tubing, the inside of a container was returned to ordinary pressure by introducing 



nitrogen from one side in a thr e e-way cock. Next. 2-methytpyridine 0.1 12g (1.2mmol) was added. 
Next in addition, the polymerization was started 1.65ml (IS.Immoi) of titanium tetrachlorides. 
After [ of reaction time ] 70 minutes, ally! compound trimethyl sHane 0.89g (7.9mmol) was added, 
and the introductory reaction of an aDyl group was performed at the polymer end. After 200ml of 
water washed the reaction solution 4 times after [ of reaction time ] 120 minutes, the ally! 



[0048] Subsequently, allyt compound end bobutyiene polymer obtained in thb way - After 

dbsofvirtg m n-heptsne 20ml and carrying out temperature up of the 40g to about 70 degrees C. 

methyl dimethoxysilane 1.5 [eo/ vinyl group] and the pbtinum (vinyl siloxane) complex 1x10-4 

[eo7 vinyl group] were added, and the hydrosirybtion reaction was performed. FT-IR performed 

the reaction trace and olefin absorption of 1 640cm- 1 disappeared in about 4 hours. 

[0049] By carrying out vacuum concentration of the reaction solution, bobutyiene polymer - 

which has a reactant silicon radical in the target both ends was obtained (The following 

compound) 

[0050] 

(Formub 7] 

M© Mo tie OMo 

[0051] In thb way. while computing yield from the yield of the obtained polymer. Mn and Mw/Mn 
were calculated by measuring the reinforcement of the resonance signal of a proton (the proton 
of the initiator origin: 6.5-7.5 ppm. methyl proton:0.0-0.1ppm combined with the silicon atom of 
the polymer end origin, and methoxy proton: 3.4- 3. 5) which belongs to each structure by 
300MHz 1 H— NMR analysis, and comparing end structure by the GPC method again. 1 H-NMR b 
Varian. It measured in CDC 13 using Germ™ 300 (300MHz for 1H). 

[0052] in addition. FT-IR — the Shimadzu make — IR-408 and GPC — as a liquid-sending 
system — Waters LC Module 1 and a column — Shodex It carried out using K-804. Molecular 
weight b given with the rebtive molecular weight to a polystyrene standard. The analysis values 
of a polymer were Mn=17500. Mw/Mn=1.14. and Fn(siryl) =1.91. (For number average molecular 
weight, polystyrene conversion and the number of end siryl functional groups are the number per 
bobutyiene polymer 1 molecule) . 
[0053] 

(The example 2 of manufacture] The bobutyiene system polymer which has a reactant silicon 
radical like the example 1 of manufacture was compounded except having changed the addition 
into p-0CC1.16g (5.02mmol). 2-methylpyridine 0.093g (I.Ommol). and athrl compound trimethyl 
sibne 1.22g(10.8mmol). 

[0054] The analysb values of a polymer were Mn=1 1400. Mw/Mn=1.23. and Fn(silyl) =176. 



[An example 1 and the example 1 of a comparison] From each analysb value of the base polymer 
compounded in the examples 1 and 2 of manufacture, the ratio (Mn/Fn) of the number (Fn) of 
the number average molecular weight per reactant silicon radical. Le» number average molecubr 
L (Mn). and the reactant silicon radicals per molecule was calcubted. The value of Mn/Fn 
• table 1. 

[0056] Next. 50% tensile stress of the hardened material of the base polymer compounded in the 
examples 1 and 2 of manufacture was measured. A result b shown in a table 1. In addition, the 
measuring method of 50% tensfle stress b based on the following approach as it was described 
previously, namely, the base polymer 100 section — receiving — the water I section, the octyfic 
acid tin 3 section, and a lauryl amine — 0.75 ******. it slushes into shuttering with a thickness 
of 3mm, after often mixing and carrying out degassing. It b recuperated for four days at 50 more 
degrees C for three days by 23 degrees C in thb thing, end the hardened material sheet of about 
3mm thickness b obtained. From thb sheet, the No. 3 dumbbell based on JIS-K6301 was 
pierced, and the tensile test was performed (tension rate 500 mm/min). Tensile strength to 50% 
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ductSty in this case was made into tensae stress 50V 

[0057] the polymer 100 section obtained in the examples 1 or 2 of manufacture - 
p ar af fi n base process o3 (the Idemitsu Kosan make — ) the trade name Diana process PS- 32 90 
section and whit** (the Maruo Calcium Co_ Ltd. make — ) the trade name Snow fcght SS30 
section and a coOoid calcium carbonate (the product made from Shirotshi Industry — ) the ten 
Atrade name EDS-O100 section and talc (the product made from Fuji Talc Industry — ) the trade 
namo talc LMR100 section, the 2ONa2SO4.10H5 section, and pnw 

Chjcadoxyp ro py ttri metoxysiana (the Nippon Unicar make — ) the trade name siane couparig acent 
A- 1872 section and gamm a - iso cyanate propyl tricthoxys*ane (the Nippon Unicar make — ) The 
trade name stone couparig acent Y-90304 section and the photopolymerization nature matter 
(the Toagosei make, trade name ARONIKKUSU M400 (<tpentaerythritol PENT A and hexa 
acrytate)) were often kneaded with 3 ****** and a 3 paint rtA and it consi dered as base resin. 
[0058] The value of a hardened material decree of hardne ss was measured usinc the sample of a 
re c ta ngular paraieJepiped with a di men si on of 12x12x50mm obtained after nttng up and carrying 
out standard curing (23 degreo-Cx7 ♦50-degree-Cx seven days) to the shuttering which covered 
with the Teflon sheet after carrying out weighing capacity of the curing catalyst (Japanese east 
formation Make, a trade name U-220) to the above-mentioned base resin by the weight ratio of 
110:1 and knead** enough. I per day ] & is JIS about the degree of hardness of this cyaridrieal 
hardened material K Accord** to the sp rin g - loaded type hardness test A form of 6301 -1975 
conven t ion, it measured using the Shimazu rubber hardness meter by Shimadzu Corp. 200 form. 
Five measurement was performed and the average was displayed. A result is shown in a table 1. 
[0059] 

[A table 1] 



*»•■£■#« H» 



[0050] Since the value of the h ardene d material degree of hardness of a co mbi na tion constituent 
is small when the base polymer of the example 1 of manufacture with the small value of 50% 
tensile stress where Mn (number average molecular weight) and the value of Mn/Fn (number 
average molecular weight per reactant silicon radical) are targe is used as shown in a table 1. it 
turns out that it b not suitable as a base polymer of a high modulus and the sealing material for 
high degrees of hardness. On the other hand, when the base polymer of the example 2 of 
manufacture whose value of tensile stress is 2 - 6 kgf/cm2 » used 50V the value of a degree of 
hardness is large and it turns out that it is suitable as a base polymer of a high modulus and the 
seeing material for high degrees of hardness. 
[0081] 

[Examples 2-4 and the examples 2-4 of a comparison] As opposed to the polymer 100 section 
obtained 50% in the example 2 of manufacture whose value of tensile stress is 2 - 6 kgf/cm2 
The paraffin- base process ofl (Idemitsu Kosan make, trade name Diana process PS- 32) 90 
section. The whiting (Maruo Calcium Cc Ltd. make, trade name Snow light SS) 30 section. The 
colloid calcium- carbonate (product [ made from Shiroishi Industry ]. trade name EDS-O10A) 100 
section. The talc (product [ made from Fu£ Talc Industry X trade name tabs LMR) 100 section, 
the 2ONa2SO4.10H6 section and Bght stab&zer dimethyl dithiocarbamic acid nickel (3 Japanese 
Federation of Chemical Industry Workers' Unions make — ) the trade name Sun OANTO NBC3 
section and [2 and 2'-thio bis(4-t-octyl phenolate)]-n butytamine nickel (the product made from 
ACC — ) the trade name CYASORB UV- 10843 section and an anti-oxidant (the C&a-Ceigy 
make — ) the trade name IRUGA NOx 10101 section and an ultraviolet ray absorbent (the Ciba- 
Geigy make — ) The trade name tinuvin 3271 section, the Bght stabilizer (Sankyo Co., Ltd. make, 
trade name SAN0RU LS-770) 1 section, gamma-gh/cidoxypropyltrimetoxysaane (the I 
Unicar make — ) As the trade name silane coupling agent A- 1872 section, the I 



propyl triethaxysiane (Nippon Unicar make, trade name s3ane couparig agent Y-9030) 4 
and ptotopelymeraatjon nature matter bSpropyl ene glycol glycol cSacrytate (the Toagosei make - 
-) trade name ARONDQOJSU M220 and t /ww thytokyep a ne t r i acr yt a te (the Toagosei make — ) 
Trade name ARONDQOJSU M309. perttacrythritof tetraacrytate (the Toagosei make, trade name 
ARONIKKUSU M4501 Or it often kneaded with nu m b er of copies **** and the 3 pant rol which 



show dsjcntacrythritol PENT A and hexa acrytste (the Toagosei make, trade name ARONIKKUSU 
1*400) in a table 2. and co n si dered as base resin. 

[00623 M o reo v er , the pa t afla t -b a se pro cess ©i QVJemitsu Kosan make, trade name Diana process 
PS- 32) 10 section. The whiting (Maruo Calcium Co, Ltd. make, trade name Snow aght SS) 20 
section, the curir* catalyst (the Japanese east — Formation — make — trade name U-220) 4 
section and carbon black (the Mitsubishi Chemical make — ) After carrying out * ***** kneading 
of the trade name C8*30 2 5 section in disposer RUKAPPU the cwrs * age nt was adjusted by 
performing actuation agitated for 10 minutes by rotational frequency lOOOOrpm 3 times using the 
►QPPON SETK1 Factory Excel auto homogenizer. 

[0063] The vakte of a ha rdened material degree of hardness was measured usinc the sample of a 
h a dimen si on of 12x12x50mm obtained after filling up and carrying 
I (23 degree— Cx 7 ♦SO-degreo— Cx seven days) to the shuttering which covered 
with the Teflon sheet after carrying out w eig hi ng capacity of a bove -m en tioned base resin and an 
a bove-mentioned curing agent and knead** them enough by the weight ratio of 12.1. ( per day ] 
It b JB about the degree of hardness of this cyfandrical hardened material. K Accord** to the 
spnrig-taeded type hardness test A form of 6301 -1975 convention, it measured us** the 
Shimazu rubber hardness meter by Shimadzu Corp. 200 form. Five measurement was performed 
and the average was displayed. A result is shown in a table 2. 
[0084] 
[A table 2) 
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[0065] The value of a hardened material degree of hardness can check that the number of 
functional groups is improved by addition of the photopolymerization nature matter which it has 
four or more in 1 mol e cule as shown in a table 2. 
[0066] 

[Examples 5-8 and the examples 5-7 of a comp a ri s on] JtSA after carrying out weigh** capacity 
of aforementioned base resin and an aforementioned curing agent and kneadv* them enough by 
the weight ratio of 121 The glass base material constructed in H mold according to the 
production approach of the **** adhesive property specimen 5756 -1992 convention was fitted 
up crushing the bubble in a compound by the spatula, and was stiffened in oven. Each cure 
condition is 23 degree-Cx7 4-50-degree-Cx seven days. [ per day ) The base material used for H 
mold tension tests is a float glass (seating material Semiconductor Equipment & Materials 
BTternational [ Japanese ] assi g nment extensive garden company make:) based on JIS 5758- 
1992. A dimension: — the heat reflective class (the Central Glass Co, Ltd. make — ) which 
coated the front face with 3x5x0.5cm and TiOx by sputtering Trade name: It is heat reflective 
glass (the Central Glass [ Co.. Ltd. ] make, trade-name XLS. a dimension: 5x5x0. 6cm) to which 
the front face was made to carry out thermal melt** arrival of SGY-32. d*nens>on:5x5xO Bern, 
and the TiOx. Before such adherends were filled up with the compound, they wt 
the methyl ethyl ketone (Wako Pure Chem make: best), and were wiped with the pure 
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[0067] The **** adhesive property trial was performed for the hardened material for H mold 
tension tests produced by the above-mentioned approach after the weathering test and the 
weathering adhesive property was evaluated by comparing tractive characteristics with a 
destructive gestalt A **** adhesive property trial is JIS. A According to the **** adhesive 
property test method of 5758 -1992 convention, it is the conditions of speed-of-testing 50 
rrm/min among the thermostatic chamber of the temperature of 23 degrees C. and 50** 10% of 
humidity, and carried out using Shimazu autograph AG-2000A. The rate of (the cohesive failure 
CF). thin layer destruction (TCF). and interface destruction in a table 1 (AF) is a rate which 
looked at and Judged the fracture surface after a tension test by the eye. The weathering test 
used sunshine carbon for the light source, put in the sample for H mold tension tests into 
sunshine [ by Suga Test Instruments Co.. Ltd. ] super lor* life weather meter WEL-SUN-HC 
which set black panel temperature as 63 degrees C. and after being exposed within the time 
amount shown in a table 3. and a weather meter (SWOM). it performed ejection and H type **** 
adhesive property trial. A result is shown in a table 3. 

[0068] Before performing a weathering test by reference using the hardened material for H mold 
tension tests produced by the above-mentioned approach, the result of having performed the 
**** adhesive property trial is shown in a table 4. 
[0069] 
[A table 3] 
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r ] is good and uses which glass, it turns 
out that the rate of cohesive failure is high. Moreover, even if it adds the phctopcJymcrization 
nature matter so that the comparison of the value of the elongation at the time of 50% tensile 
stress, the maximum tensile stress, and maximum load may show, it does not have an adverse 
effect on hardened material physical properties. Thus, it can check that the weathering adhesive 
property over the heat reflective class of the seal** material constituent which consists of a 
saturated hydrocarbon system polymer which has at least one reactant silicon radical in a 
molecule is improved by addition of the photopcJymerization nature matter. 
[00721 As mentioned above, it has at least one reactant silicon radical in a molecule, and the 
weathering adhesive property over the glass base material of the hardens bility constituent with 
which the value of 50% tensile stress of a hardened material consists of a saturated hydrocarbon 
system polymer which is 2 - B kgf/cm2. and a hardened material degree of hardness can check 
that the number of the functional croups which can carry out a polymerization by the exposure 
of light is improved by addition of the photopolymerization nature matter which it has four or 
more in 1 molecule. 
[0073] 

[Effect of the Invention] The hardenabilHy constituent of this invention can improve remarkably 



Class, and a hardened material degree of hardness. Moreover, the hardenabiltty constituent of 
this invention is used for the part as for which tight carries out incidence in adhesion sides, such 
as a sealing material for multiple glass, and a sealing material for speed signal generator methods 
of construction, is useful especially as an elastic sealant which needs a high modulus and a high 
degree of hardness, and can carry out rear-sprir*-supporter maintenance of the weathering 
adhesive property over various glass, and the high mechanical characteristic at a long period of 



[Translation done.] 



[0070] 
[A table 4] 
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[0071] Although cohesive failure is shown 100% even after be** exposed for SWOM 3000 hours 
if the float glass which is common glass as adherend is used when not adding the 
photopolymerization nature matter (examples 5-7 of a comparison) as shown in a table 3 When 
heat reflective glass (SGY-32. KLS) is used as adherend. it turns out that the rate of the 
destructive gestalt after SWOM exposure of interface destruction increases, and it does not 
have sufficient weathering adhesive property to various glass. However, the three sections or 
when the 6 sections add (examples 5-8). even if a weathering adhesive property [ as opposed to 



httpy/www4.ipdl^K^i.gojp/cgi-binytran.web.cgi_eije 



2006/12/01 



httpy/*rvn^.irxJl.ncipi.gojp/cgi-bin/tran.wcb.cri.eijo 



2006/12/01 



